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FXUUHQWVWKDWPD\RFFXUDVZHOODVPLVHUDEOHVLJKWDQGORZZDWHUWHPSHUDWXUHPDNHVWKHZRUNKDUGDQGGDQJHURXVWR
WKHGLYHUV$GGLWLRQDOO\FRPPRQO\XVHGFXWWLQJPHWKRGVWKDWXVHHOHFWULFDOFXUUHQWLQYROYHWKHGDQJHURILQMXULHVE\
HOHFWULFDOVKRFN7RLQFUHDVHSURFHVVVSHHGDQGGLYHUVDIHW\DQDXWRPDWHGV\VWHPQHHGVWREHGHYHORSHG
,QYHVWLJDWLRQVFRQFHUQLQJXQGHUZDWHUODVHUFXWWLQJZHUHSULPDULO\SHUIRUPHGUHJDUGLQJQXFOHDUGHFRPPLVVLRQLQJ
SXUSRVHV6WXGLHVXVLQJKLJKSRZHU&2ODVHUVZHUHFDUULHGRXWE\7DNDQRHWDO6WDLQOHVVVWHHOSODWHVZHUHFXWZLWK
WKLFNQHVVHVXSWRPPXVLQJN:ODVHUSRZHUDQGDJDVPL[WXUHRIR[\JHQDQGQLWURJHQ,Q.KDQ
	+LOWRQ ODVHU FXWWLQJ XQGHU ZDWHU ZLWK D N:<E ILEHU ODVHU LV LQYHVWLJDWHG LQ WHUPV RI GURVV IRUPDWLRQ DQG
FRPSDUHGWR ODVHUFXWWLQJLQDLU2QHRI WKHFRQFOXVLRQVLV WKDW WKHUH LVDVLJQLILFDQWO\ ORZHUPDVVUHGXFWLRQZKHQ
FXWWLQJXQGHUZDWHUGXHWRDKLJKHUDPRXQWRIDGKHULQJGURVV-DLQHWDOREWDLQHGDQXQGHUZDWHUODVHUFXWWLQJSURFHVV
ZLWKDSXOVHG1G<$*ODVHUWKDWZDVDEOHWRFXWPPWKLFNVWHHODSSO\LQJDQDYHUDJHRI:ODVHUSRZHU7KH
PDLQSXUSRVHRIWKHVHVWXGLHVZDVWRVWLFNDVPXFKVROLGLILHGPHOWRQWKHFXWWLQJHGJHVDVSRVVLEOHWRUHGXFHQXFOHDU
FRQWDPLQDWLRQRIWKHVXUURXQGLQJV.KDQ	+LOWRQ
$VLWFDQEHVHHQ WKHUHDUHVHYHUDOVWXGLHVUHJDUGLQJXQGHUZDWHU ODVHUFXWWLQJXVLQJGLIIHUHQW ODVHUVRXUFHV)RU
LQGXVWULDODSSOLFDWLRQV LQYHVWLJDWLRQVFRQFHUQLQJUREXVWQHVVDQGSURGXFWLYLW\VWLOOQHHGWREHFDUULHGRXW7RFRYHU
WKLVLVVXHWKLVSDSHUGHVFULEHVWKHVWXGLHVRQSURFHVVUREXVWQHVVZKLFKDUHSHUIRUPHGXVLQJFRPPHUFLDOFRPSRQHQWV
ZLWK WKH IRFXV RQ SRVLWLRQLQJ UREXVWQHVV 7KH ILUVW SDUW RI WKLV SDSHU LV DERXW WKH H[SHULPHQWDO VHWXS DQG WKH
SUHSDUDWLRQRI WKHRSWLFDO FRPSRQHQWV IRUXQGHUZDWHU DSSOLFDWLRQXVLQJ D FRQWLQXRXVZDYH ODVHUZLWKXS WRN:
ODVHUSRZHU,QWKHVHFRQGSDUWLWGHDOVZLWKFRPPRQXVHFDVHVLQVKHHWSLOLQJGHFRQVWUXFWLRQ$SURFHVVZLQGRZLV
GHYHORSHGIRU WKHFXWWLQJRIPPWKLFNVWHHOSODWHV IRFXVLQJRQ WKHDSSOLHGFXWWLQJJDVSUHVVXUHIRFXVSRVLWLRQ
DQGQR]]OHGLVWDQFH)XUWKHUWKHFXWWLQJRIVKHHWSDFNDJHVZLWKWKLFNQHVVHVXSWRPPDQGWKHSURFHVVEHKDYLRURI
FXWWLQJPPWKLFNVWHHOSODWHVZLWKFRQFUHWHEDFNLQJLVLQYHVWLJDWHG
([SHULPHQWDOVHWXS
7KHVHWXSXVHGIRUWKHVWXGLHVLVVKRZQLQ)LJD$D[LVURERWPRYHVWKHRSWLFVYLDDQH[WHQVLRQWRDOORZIRU
YHUWLFDOSURFHVVLQJRIWKHVKHHWSLOLQJVSHFLPHQVLQDZDWHUGHSWKRIDERXWWRPEHQHDWKWKHZDWHUVXUIDFH
GHSHQGLQJRQWKHSRVLWLRQRIWKHVSHFLPHQV7KHVSHFLPHQVDUHVHFXUHGE\DPRXQWZKLFKLVDEOHWROLIWWKHPHWDO
VKHHWVRXWRI WKHPñZDWHU WDQNYLD OLQHDUGULYHV7KHGHSOR\HG ODVHU LVD7UXPSI7UXGLVN<E<$*GLVN
ODVHUZLWKDILEHURIPGLDPHWHUDWWDFKHG,QRUGHUWRGHYHORSDSURFHVVZLWKDORZFDSLWDOH[SHQGLWXUHIRUWKH
WDUJHWJURXSLQFOXGLQJGLYLQJRUPDLQWHQDQFHFRPSDQLHVWKHRSWLFDOV\VWHPLVFRQVWUXFWHGRXWRIVWDQGDUG7UXPSI
'ODVHUFRPSRQHQWVZLWKDOLPLWHGODVHUSRZHURI3/ N:7KHIRFXVGLDPHWHULVVHWWRP7RVDWLVI\WKH
UHTXLUHPHQWRIYHUWLFDOSURFHVVLQJ WKHEHDP LV UHGLUHFWHGE\DPLUURUZKLFK LV LQWHJUDWHG LQ WKHFRQQHFWLRQFXEH
EHWZHHQWKHFROOLPDWLRQDQGWKHIRFXVLQJWXEH7KHGLDPHWHURIWKHQR]]OHRXWOHWLVPP$WDFWLOHVHQVRUZKLFK
LV LQVWDOOHG QH[W WR WKH QR]]OH HQVXUHV WKH ULJKW SRVLWLRQLQJ RI WKH FXWWLQJ KHDG WR VDWLVI\ WKH WDUJHWHG QR]]OH
GLVWDQFHVDQGIRFXVSRVLWLRQVUHVSHFWLYHO\
7R REWDLQ ZDWHUSURRIQHVV VHYHUDO PRGLILFDWLRQV KDYH EHHQ PDGH WR VHDO DUHDV WKDW DUH FULWLFDO IRU ZDWHU
SHQHWUDWLRQDVWKH\DUHQRWVHDOHGZLWK2ULQJVDVVWDQGDUG7KHVHDUHDVDUHWKHILEHUFRXSOLQJDQGWKHWKUHDGIRUWKH
WLS7RVHDOWKHFRXSOLQJDVKULQNWXELQJLVDSSOLHGGLUHFWO\DERYHWKH2ULQJVHDOLQJ)LJEGDVKHGOLQH7HIORQ
WDSH LV XVHG WR WLJKWHQ WKH QRWFK RQ WKH WKUHDG IRU WKH QR]]OH VWRFN )LJ  E GRWWHG OLQH $GGLWLRQDOO\ H[FHVV
SUHVVXUHLVDSSOLHGWRWKHOHQVWXELQJEHWZHHQWKHIRFXVLQJOHQVDQGWKHSURWHFWLYHJODVVLQVLGHWKHWLSKROGHU7KH
XVHGJDVLVFRPSUHVVHGDLUZLWKDSUHVVXUHRIDERXWS EDU
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)LJDH[SHULPHQWDOVHWXSEDSSOLHGPHWKRGVWRHQVXUHZDWHUWLJKWQHVVRIWKHODVHUFXWWLQJKHDGDQGRULHQWDWLRQRID[HV
0HWKRGRORJ\
7KHWHVWVDUHFDUULHGRXWZLWK6-1VWHHOSODWHVZKLOHWKHVSHFLPHQVDUHFXWWRSLHFHVRI[[PPñ
IRU UHDVRQV RI RSHUDELOLW\ %HIRUH H[HFXWLQJ D FXW WKH DFWXDO SRVLWLRQ DQG JHRPHWU\ RI WKH SODWH LVPHDVXUHG E\
ORFDWLQJWKHVWDUWDQGWKHHQGSRLQWRIWKHFXWZLWKWKHWDFWLOHVHQVRU:KHQWKHODVHULVDFWLYDWHGWKHV\VWHPH[HFXWHV
DGULOOLQJPRWLRQLQ[GLUHFWLRQEHJLQQLQJZLWKWKHIRFXVVHWRQWKHVSHFLPHQVXUIDFHWLOOLWUHDFKHVWKHWDUJHWHGIRFXV
SRVLWLRQ GI 7KLV SURFHGXUH HQVXUHV SURSHU SLHUFLQJ RI WKH SODWH HYHQ ZKHQ WKH IRFXV SRVLWLRQ LV VHW ZLWKLQ WKH
PDWHULDO6XEVHTXHQWO\WKHFXWLVSHUIRUPHGDORQJWKH\D[LV7KHIRFXVSRVLWLRQLVFKDQJHGE\PRYLQJWKHFXWWLQJ
KHDGZKLOHWKHQR]]OHFRXOGEHDGMXVWHGE\DWKUHDGWRYDU\WKHGLVWDQFHEHWZHHQWKHIRFXVSRVLWLRQDQGWKHQR]]OH
WLS7KHSDUDPHWHUVYDULHGDUHWKHIRFXVSRVLWLRQGIWKHQR]]OHGLVWDQFHGQWKHJDVSUHVVXUHSDQGWKHFXWWLQJVSHHG
Y)7KHODVHUSRZHULVVHWIL[HGWR3/ N:GXULQJWKHWHVWV7RHYDOXDWHWKHUHVXOWVDFXWLVQRWHGDVFRQILUPHG
ZKHQDWHVWPHWDOVKHHWRIPPWKLFNQHVVFDQEHPRYHGFRPSOHWHO\IURPWKHEHJLQQLQJWRWKHHQGRIWKHNHUI
5HVXOWVDQGGLVFXVVLRQV
$VLWLVDW\SLFDOWKLFNQHVVIRUVKHHWSLOLQJVWKHGHYHORSPHQWRIWKHSURFHVVLVEDVHGRQWKHFXWWLQJRIPPWKLFN
VWHHOSODWHV)XUWKHUPRUHVWXGLHVDUHFDUULHGRXWXVLQJSODWHSDFNDJHVZLWKWKLFNQHVVHVIURPXSWRPPZKDW
FRUUHVSRQGV WR WZR WRILYHPHWDO VKHHWVRIPPWKLFNQHVV UHVSHFWLYHO\$W OHDVWFXWWLQJ WHVWVZLWKDEDFNLQJRI
FRQFUHWHZHUHFDUULHGRXWWRVLPXODWHDW\SLFDOZD\IRUWKHIL[DWLRQRIVKHHWSLOLQJVLQFDQDOVDQGSRUWV
4.1. Process development of cutting 10 mm thick plates 
7KH ILUVW XQGHUZDWHU FXWWLQJ DWWHPSWV RQ GS PP WKLFN VWHHO SODWHV ZHUH XVHG WR TXDOLWDWLYHO\ FRPSDUH WKH
UHVXOWLQJNHUIVXVLQJDLUDQGR[\JHQDVFXWWLQJJDVHV8VLQJDLUSURGXFHVNHUIVZKLFKWHQGWRSDUWLDOO\ILOOXSZLWK
PHOWDJDLQZKLOH LW LV LQ OLTXLGVWDWHUHVXOWLQJLQDQXQFRQILUPHGFXW0DWFKLQJWKHVHNHUIVZLWKWKHUHVXOWVRI WKH
ODVHUFXWWLQJZLWKR[\JHQWKHH[RWKHUPLFHQHUJ\RIWKHDFWLYHSURFHVVGLUHFWO\OHDGVWRZLGHUNHUIV'HSHQGLQJRQ
WKH FKRVHQ IRFXVSRVLWLRQ DQGQR]]OHGLVWDQFH DGKHULQJGURVVZLOO RFFXURQ WKH LQVLGHRI WKHNHUIVRU HYHQPRUH
WHIORQWDSH
H[FHVVSUHVVXUH
VKULQNWXELQJ
IRFXVLQJOHQV
D E
VKULQNWXELQJ
VSHFLPHQPRXQWLQJ
H[WHQVLRQ
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OLNHO\RQWKHEDFNVLGHRIWKHSODWH%HVLGHWKHFOHDUHUFXWFDXVHGE\WKHVXSSOHPHQWDU\H[RWKHUPLFHQHUJ\DIXUWKHU
DGYDQWDJHRIWKHFXWWLQJZLWKR[\JHQOLHVLQWKHR[LGDWLRQRIWKHPROWHQPHWDO:KLOHWKHDGKHULQJGURVVFDXVHGE\
WKHSURFHVVZLWKDLUDVFXWWLQJJDVLVRIKLJKVWUHQJWKWKHPDMRULW\RIWKHR[LGDWHGPHOWRIWKHR[\JHQVXSSRUWHGFXW
LVEULWWOHDQGEURNHHDVLO\$VWKHREMHFWLYHLVWRDFKLHYHDFXWWLQJSURFHVVWKDWIRFXVVHVRQKLJKUREXVWQHVVWKHJDV
ZKLFKLVDFWXDOO\DSSOLHGLVR[\JHQ
7RVWDUWGHWHUPLQLQJWKHSURFHVVRIXQGHUZDWHUODVHUFXWWLQJWKHQR]]OHGLVWDQFHGQDQGWKHIRFXVSRVLWLRQGIDUH
VHWIL[HGWRH[DPLQHWKHHIIHFWRIWKHJDVSUHVVXUHSRQWKHUHVXOWLQJFXWV7KHQR]]OHLVVHWZLWKLWVWLSDWDGLVWDQFH
RIPPIURPWKHIRFXVSRVLWLRQZKLOHWKHIRFXVVWD\VPPXQGHUWKHVXUIDFHRIWKHPDWHULDO7KLVSRVLWLRQZDV
FKRVHQDVDVWDUWLQJSRLQWDVLWVKRZVJRRGUHVXOWVLQILUVWWHVWV,WUHVXOWVLQDGLVWDQFHIURPWKHQR]]OHWRWKHSODWH
VXUIDFH RI GQ PP 7KH R[\JHQ SUHVVXUH LV YDULHG IURP  WR EDU DQG WHVWV DUH FDUULHG RXWZLWK FXWWLQJ
VSHHGVRIDQGPPLQ(DFKVSHHGLVDSSOLHGWZRWLPHVIRUHDFKSUHVVXUHYDOXHZKLFKUHVXOWVLQDWRWDORI
VL[FXWVSHUSUHVVXUH
7KHSHUFHQWDJHRIWKHUHVXOWLQJFRQILUPHGFXWVLVVKRZQLQ)LJ,WFDQEHVHHQWKDWWKHUHLVFRQVWDQWSURJUHVVLRQ
LQ WKH QXPEHU RI FRQILUPHG FXWV XQWLO LW UHDFKHV WKH  DW WKH FXWWLQJ JDV SUHVVXUH RI S EDU ,Q WKH
LQYHVWLJDWHGSUHVVXUHUDQJHRIS WREDUDQXQFRQILUPHGFXWLVFKDUDFWHUL]HGE\DNHUIWKDWLVILOOHGXSDJDLQ
ZLWKPHOWZKLFKLVQRWWREHUHPRYHGPDQXDOO\OLNHGHVFULEHGDERYH(YHQWKRXJKWKHUHLVQRPHOWEXLOGLQJXSRQ
WKHIURQWVXUIDFHRIWKHVSHFLPHQWKDWFRXOGFRQWDFWDQGGDPDJHWKHQR]]OH%\ORZHULQJWKHFXWWLQJSUHVVXUHEHORZ
WKLVUDQJHWKHULVNRIGDPDJLQJWKHQR]]OHLQFUHDVHVDVWKHSURFHVVWHQGVWRQRWSLHUFHWKHPDWHULDODQGPRVWPHOW
FRPHVRXWDWWKHIURQWVLGHRIWKHSODWH
7RVWXG\WKHUREXVWQHVVRIWKHSURFHVVWKHSRVLWLRQLQJRIWKHIRFXVDQGWKHGLVWDQFHRIWKHQR]]OHWLSWRWKHSODWH
ZRXOGEHVRPHRIWKHPRVWFULWLFDOSDUDPHWHUVLQWKHILHOG7KH\FDQFKDQJHGXULQJWKHFXWWLQJSURFHVVGHSHQGLQJRQ
WKH ZDWHU PRYHPHQW ZKLFK FRXOG DIIHFW WKH FXWWLQJ KHDG SRVLWLRQ DQG LQKRPRJHQHLWLHV RI WKH SODWH FDXVHG E\
FRUURVLRQ RU ZHDU ,Q )LJ  WKH LQIOXHQFH RI WKH IRFXV SRVLWLRQ GI DQG WKH QR]]OH GLVWDQFH GQ RQ WKH UDWLR RI
FRQILUPHGFXWVLVVKRZQLQIRUPRIDPDWUL[)RUWKLVVWXG\WKHR[\JHQSUHVVXUHLVVHWWREDUDFFRUGLQJWRWKH
UHVXOWVRI)LJDQGWKHXVHGFXWWLQJVSHHGLVPPLQ7KHQR]]OHGLVWDQFHLVPHDVXUHGIURPWKHQR]]OHWLSWRWKH
SODWHVXUIDFHZKLOHWKHIRFXVSRVLWLRQLVFRXQWHGQHJDWLYHJRLQJLQWRWKHPDWHULDOZKLOH]HURUHSUHVHQWVWKHSODWH¶V
IURQWVXUIDFHVHHH[SODQDWLRQRIDEEUHYLDWLRQLQ)LJ7KHQXPEHUVLQWKHFHOOVDUHLQGLFDWLQJWKHVSDFLQJEHWZHHQ
WKHQR]]OHWLSDQGWKHIRFXVSRVLWLRQ7KHUDWLRRIFRQILUPHGFXWVLVVKRZQE\WKHFHOOFRORUDQGLVFDOFXODWHGDVWKH
DYHUDJHRXWRIDWRWDORIILYHFXWV$QDO\]LQJWKHUHVXOWVIRUWKHIRFXVSRVLWLRQFROXPQVVHSDUDWHO\WKHFOLPD[RI
WKHVXFFHVVUDWHLVORFDWHGLQWKHUDQJHRIWRPP%H\RQGWKHVHERUGHUVWKHVWDELOLW\RIWKHSURFHVVGHFUHDVHV
7KHYDULDWLRQRIWKHQR]]OHGLVWDQFHURZVVKRZVDWOHDVWFRQILUPHGFXWVIRUGLVWDQFHVRIWRPPUHJDUGLQJ
WKHUHVSHFWLYHIRFXVSRVLWLRQLQJ
,Q WHUPVRIUREXVWQHVVGXULQJDFXW WKHVWDELOLW\FRXOGEH UHDGE\ WKHFHOOVZLWK LGHQWLFDO VSDFLQJRI WKHIRFXV
SRVLWLRQDQGWKHQR]]OHWLSGȴLQGLFDWHGE\WKHQXPEHUVLQWKHFHOOV7KHSDUDPHWHUVHWVORFDWHGLQWKHFHQWHURIWKHVH
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)LJ6XFFHVVUDWHRIFXWWLQJYDU\LQJWKHFXWWLQJJDVSUHVVXUHR[\JHQ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GI PP
GQ   PP
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GLDJRQDOVZKLFKDUHPDUNHGZLWKEODFNKDWFKOLQHVRIIHUWKHKLJKHVWUREXVWQHVVRIWKHLQYHVWLJDWHGSDUDPHWHUVHWVLQ
FDVHRISRVLWLRQFKDQJHVRIWKHFXWWLQJKHDG8VLQJWKHFRUUHVSRQGLQJYDOXHVIRUWKHIRFXVSRVLWLRQDQGWKHQR]]OH
GLVWDQFHVKRZQLQWKHGLDJUDPPOHDGVWRSURFHVVUREXVWQHVVRIPP7RDYRLGWKHULVNRIKLWWLQJLQKRPRJHQHLWLHV
RQWKHSODWHVXUIDFHDIRFXVSRVLWLRQWRQR]]OHWLSGLVWDQFHRIGȴ PPVKRXOGEHXVHGWRREWDLQDQR]]OHGLVWDQFH
RIGQ PPDQGWKHUHE\WKHODUJHVWVSDFLQJEHWZHHQWKHFXWWLQJKHDGDQGWKHVSHFLPHQZLWKUREXVWQHVVRIPP
,IDVVXPHGWKDWWKHWUHQGFRQWLQXHVZLWKLQFUHDVLQJGȴLWFRXOGEHSRVVLEOHWRUHDFKHYHQKLJKHUQR]]OHGLVWDQFHVWR
IXUWKHULQFUHDVHUREXVWQHVV,QWKHXVHGVHWXSWKHIRFXVWRQR]]OHVSDFLQJZDVOLPLWHGWRGȴ WRPP
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IRFXVSRVLWLRQGIPP 
7KHVH UHVXOWV FRXOG EH XVHG DV DQ DGYDQWDJH IRU DSSOLFDWLRQVZKHUH VDIHW\ GLVWDQFHV DUH QHHGHG WR GHDOZLWK
URXJKVXUURXQGLQJV$V)LJLPSOLHVWKHSURFHVVVHHPVWRUHPDLQVWDEOHZLWKKLJKHUJDVSUHVVXUH$VVXPLQJWKLV
WKH JUHHQ PDUNHG SDUDPHWHU ZLQGRZ LQ )LJ  FRXOG SRVVLEO\ EH VKLIWHG WR HYHQ ODUJHU QR]]OH GLVWDQFHV XVLQJ
SUHVVXUHVEH\RQGS EDU
4.2. Cutting of 20 - 50 mm thick metal packages 
7RLQYHVWLJDWHWKHDELOLW\WRFXWWKLFNHUPDWHULDOWKHFXWWLQJRISDFNDJHVRIWRSODWHVZDVH[HFXWHGOHDGLQJWR
SDFNDJHVZLWKWKLFNQHVVHVXSWRPPWKDWDUHPRXQWHGRQWKHSODWHVE\VFUHZV7KHIRFXVWRQR]]OHGLVWDQFHZDV
VHWWRGȴ PPZLWKWKHIRFXVSRVLWLRQGIDWPPLQWKHSDFNDJH2[\JHQLVXVHGDVFXWWLQJJDVZLWKDSUHVVXUH
RIS EDU7KHFXWVDUHH[HFXWHGVWDUWLQJRQPPWKLFNSODWHVZLWKDFKDQJHRIWKHPDWHULDOWKLFNQHVVGXULQJWKH
FXW)LJ:LWKDQLQFUHDVLQJSDFNDJHVL]HWKHSURFHVVJHWVOHVVUREXVWZKDWFDQEHFRPSHQVDWHGE\ORZHULQJWKH
FXWWLQJVSHHG:KLOH WKHPPWKLFNSDFNDJHVFRXOGEHFXWZLWKDFXWWLQJVSHHGRIXS WRY) PPLQ WKH
VSHHG QHHGV WR EH GHFUHDVHG WR Y) PPLQ WR DFKLHYH FRQILUPHG FXWV RQ PP WKLFN VWHHO SDFNDJHV%\
DGGLQJPRUH SODWHV WKH SURFHVV QHHGV WR EH VORZHG GRZQ IXUWKHU WR Y)  PPLQ IRU WKH PP DQG WKH
PPSDFNDJHV7KHFXWVWKDWDUHSHUIRUPHGDWWKLFNQHVVHVRIPPDQGDERYHDUHQRWFRPSOHWHO\FXWDWWKHHGJHV
RIWKHSDFNDJHV)LJ7KLVLVFDXVHGE\WKHJDVIORZZKLFKWHQGVWRHVFDSHVLGHZD\VZKHQSDVVLQJDWUDQVLWLRQRI
DPXOWLSOHWRVLQJOHSODWHVHFWLRQDQGYLFHYHUVD)RUWKHFODVVLILFDWLRQDVDFRQILUPHGFXWWKLVHIIHFWLVQRWWDNHQLQWR
DFFRXQWZKLFKPHDQVFXWVDUHUDWHGFRQILUPHGZKHQWKHPLGGOHVHFWLRQRIWKHNHUILVFRQVLVWHQWO\FXW

)LJ,QIOXHQFHRIWKHQR]]OHGLVWDQFHDQGWKHIRFXVSRVLWLRQRQFXWWLQJUREXVWQHVV
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4.3. Cutting of 10 mm thick plates with concrete backing 
%\PRXQWLQJDSODWHRIFRQFUHWHEHKLQG WKHPPWKLFNVWHHOSODWHV WKHFXWWLQJRIEDFNILOOHGVKHHWSLOLQJV LV
VLPXODWHG 7KH FRQFUHWH SODWHV DUH DWWDFKHG ZLWK VFUHZV DQG KDYH D WKLFNQHVV RI  PP 7R DYRLG OLTXLG PHOW
HVFDSLQJRXWRIWKHIURQWVXUIDFHRIWKHSODWHLQWHUIHULQJWKHQR]]OHWKHODVHUKHDGLVVHWWRDQDQJOHZLWKWKHQR]]OH
SRLQWLQJLQWKHGLUHFWLRQRIWKH\D[LVUHIHUWR)LJE
:LWKWKHODVHUKHDGLQDQDQJOHRIFRQILUPHGFXWVZLWKVSHHGVXSWRY) PPLQDUHDFKLHYDEOH([HPSODU\FXWVDUHVKRZQLQ)LJZLWK
FRQILUPHGFXWVPDUNHGLQUHG7KHLPDJHRIWKHIURQWVKRZVWKHHIIHFWRIWKHDQJOHGFXWWLQJKHDGRQWKHPHOWWKDWLVFRPLQJRXWRIWKHIURQWVLGH
RIWKHSODWH6RPHRIWKHPHOWLVDGKHULQJRQWKHFRQFUHWHDVWKHUHFRXOGEHDVPDOOJDSEHWZHHQERWKPDWHULDOV7KHXVHGSDUDPHWHUVIRUWKH
FRQILUPHGDQGPDUNHGFXWVDUHOLVWHGLQ
7DEOH([FHSWWKHDQJOHGFXWWLQJKHDGDQGDOLPLWDWLRQRIWKHFXWWLQJVSHHGWRY) PPLQWKHSDUDPHWHUV
IRUWKLVDSSOLFDWLRQDUHVLPLODUWRWKHFXWWLQJRIPPWKLFNVWHHOZLWKRXWDEDFNLQJ



)LJ.HUIVRIXQGHUZDWHUODVHUFXWWLQJZLWKFRQFUHWHEDFNLQJFRQILUPHGFXWVDUHPDUNHGUHG
IURQW EDFN FRQFUHWH
)LJ([HPSODU\FXWVRQPPOHIWDQGPPULJKWWKLFNVWHHOSDFNDJHV
HGJHVQRWFXW
3DUDPHWHUVRIFRQILUPHGFXWVPDUNHGUHG
GS ULJKWDQGOHIWPP
Y) PPLQPP
Y) PPLQPP
GI PP
GQ PP
FXWWLQJGLUHFWLRQ
PP
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7DEOH8QGHUZDWHUODVHUFXWWLQJSDUDPHWHUVXVHGIRUFXWWLQJPPWKLFNVWHHOSODWHVZLWKFRQFUHWHEDFNLQJ
3DUDPHWHU 9DOXH
Y) PPLQ
GI PP
GQ PP
S EDU
DQJOHRIWKHODVHUKHDG 
&RQFOXVLRQ
,QWKLVSDSHUWKHSUHSDUDWLRQIRUZDWHUSURRIQHVVRIDVWDQGDUGODVHUFXWWLQJKHDGDQGWKHLQYHVWLJDWLRQUHJDUGLQJ
UREXVWQHVVRIWKHFXWWLQJSURFHVVXQGHUZDWHULVVKRZQ%\VHSDUDWHO\VWXG\LQJWKHHIIHFWRIFXWWLQJJDVSUHVVXUHFXWV
ZLWKVSHHGVXSWRPPLQFRXOGEHDFKLHYHGRQPPWKLFNVWHHOVKHHWVXVLQJR[\JHQDVFXWWLQJJDVDQGN:
ODVHUSRZHUZKLFKLVDERXWILIWHHQWLPHVIDVWHUWKDQWKHDYHUDJHPDQXDOFXWWLQJVSHHGRIDGLYHU)RUWKHSXUSRVHRI
DUREXVWSURFHVVWKHVWDELOLW\LQWHUPVRIIRFXVDQGQR]]OHSRVLWLRQLQJFDQEHHQKDQFHGWRPP7KHGHYHORSHG
SRVLWLRQLQJ PDWUL[ ZKLFK ZDV SHUIRUPHG ZLWK D FXWWLQJ VSHHG RI PPLQ SURYLGHV LQIRUPDWLRQ DERXW WKH
UHODWLRQVKLS EHWZHHQQR]]OH DQG IRFXV SRVLWLRQLQJ DQG WKH HIIHFW RQ WKH UHVXOWLQJ FXW:LWKLQ D UDQJH RI VSDFLQJ
EHWZHHQWKHIRFXVSRVLWLRQDQGWKHQR]]OHWLSIURPWRPPSRVVLEOHUDQJHLQWKLVVHWXSWKHKLJKHVWUREXVWQHVV
ZDVDFKLHYHGZLWKWKHPPVSDFLQJDQGDQR]]OHWLSWRSODWHGLVWDQFHRIPP7KHDSSOLFDELOLW\RIWKHSURFHVVIRU
SDFNDJHVRISODWHVZDVWHVWHGZLWKSDFNDJHWKLFNQHVVHVRIWRPP:KLOHSDFNDJHVZLWKWKLFNQHVVHVRIPP
FRXOGEHFXWZLWKDFXWWLQJVSHHGRIPPLQWKHWKLFNHUSDFNDJHVQHHGWREHFXWZLWKGHFUHDVHGFXWWLQJVSHHGV
%DFNILOOHGVKHHWSLOLQJVDUHVLPXODWHGZLWKDFRQFUHWHSODWHPRXQWHGRQWKHEDFNVLGHRIWKHVWHHOSODWHDQGFRXOGEH
VXFFHVVIXOO\FXWE\SRVLWLRQLQJWKHFXWWLQJKHDGLQDQDQJOHRIZLWKWKHQR]]OHSRLQWLQJLQ WKHRSSRVLWHRI WKH
FXWWLQJGLUHFWLRQ7KHVHFXWVZHUHYDOLGDWHGFRQILUPHGZLWKFXWWLQJVSHHGVXSWRPPLQ
$VWKHSURFHVVWHQGVWRLQFUHDVHVWDELOLW\ZLWKKLJKHUFXWWLQJJDVSUHVVXUHVLWFRXOGEHDVVXPHGWRDFKLHYHHYHQ
EHWWHU UHVXOWV E\ IXUWKHU VWXG\LQJ WKH UHODWLRQVKLS RI FXWWLQJ JDV SUHVVXUH DQG WKH FXWWLQJ KHDG SRVLWLRQLQJ
5HVHDUFKHVFRQFHUQLQJWKLVWRSLFDUHLQSURJUHVVZLWKWKHREMHFWLYHRIDFKLHYLQJIDVWHUFXWWLQJVSHHGVDQGWKHDELOLW\
RIFXWWLQJWKLFNHUPDWHULDO
$FNQRZOHGJHPHQWV
7KHLQYHVWLJDWLRQVZHUHFDUULHGRXWLQWKHSURMHFW³/DVHUVWUDKOVFKQHLGHQXQWHU:DVVHUIUK|KHUH3URGXNWLYLWlW±
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7KHUHVHDUFKSURMHFW$,),*)1ZDVVXSSRUWHGIURPWKHEXGJHWRI
WKH )HGHUDO 0LQLVWU\ RI (FRQRPLF $IIDLUV WKURXJK WKH $OOLDQ] ,QGXVWULHOOH )RUVFKXQJ $,) DQG WKH *HUPDQ
:HOGLQJ6RFLHW\)RUVFKXQJVYHUHLQLJXQJGHV'96:HZRXOGOLNHWRWKDQNDOOIXQGLQJRUJDQLVDWLRQV
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